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Sambar deer breeding under existing forest plantation with local Sabal Tapang 
community participation was one of the Agroforestry projects implemented in 
Sarawak aimed at bringing socio-economic benefits to the shifting cultivators and 
to strike a balance in nature conservation. 
The research and observation conducted during the implementation of this 
agroforestry deer breeding focused on the animal performance, initial effect of 
deer browsing behaviour on the plantation and attitude and perception of adjacent 
communities towards the overall agroforestry systems in Sabal. 
Brody's Growth Model was the most suitable model for deer production under 
this system. The appropriate age of venison production was about two years when 
the animal weighed around 74.2 kg. Sambar deer was found to have no definite 
breeding season. The sex ratio of fawn male to female was 1: 1.5, female became 
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sexually mature at 23 . 1  months, fawning interval was 1 1 .3 months and gestation 
was 257 days. The period of stag which did not cause damage to vegetation was 
4.7 months compared to the long period of 6.9 months of destructiveness to the 
trees stand as a result of rubbing and territorial marking. 
There were 22 known families of woody plant and another 1 0  families of non­
woody plant found in the 1 2-year old Acacia mangium plantation. A total of more 
than 21 species were eaten by 1 4  heads of Sam bar deer over a total observation of 
65 days within an area of8.0 ha. Sambar deer browsing was highest in Ficus spp. 
(34%) for all leaves, fruits and bark; followed by Dillenia sp. shoots (30%); 
Agrostistachys sp. leaves (8%) and Macaranga spp. leaves (7%). The maximum 
limit of browsing was observed at height of 4 m with diameter of less than 3.8 
cm. The browsing pattern based on nutritional selectivity was shown in species 
with high dry matter digestibility, crude protein, fibre, potassium, calcium, 
copper and zinc content. The other factors affecting the browsing pattern were 
microhabitat and closeness to perimeter fence. It was found that more than 70 
percent of tracks and trampling happened near to stream and near to fence 
compared to only 20 percent observed in the middle of paddock. 
The criteria for villages acceptance of agroforestry projects were (1) ease of 
management; (2) fast economic returns; (3) proximity to village and; (4) 
involving direct participation oflocal people in most of the activities. 
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With the knowledge on the findings made, this system definitely addresses the 
call for sustainability of production as highlighted in the Third National 
Agricultural Policy which emphasize on exploitation of indigenous species and 
integrated farming. 
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Pemeliharaan rusa Sambar tempatan di dalam ladang hutan sedia ada, dengan 
penyertaan oleh penduduk Sabal Tapang merupakan salah satu projek Rutan-tani 
yang dilaksanakan di Sarawak. Ia bertujuan untuk memberi keuntungan sosio-
ekonomi kepada masyarakat pertanian pindah dan dalani mengimbangi 
pemeliharaan alam sekitar. 
Semasa pelaksanaan projek ini, kajian dan pemerhatian yang dibuat ialah 
mengenai keupayaan rusa Sambar, kesan awal sifat pemakanan rusa ke atas 
ladang hutan dan sikap penduduk tempatan terhadap program hutan-tani. 
Keterangan mengenai model pertumbuhan rusa sambar projek ini adalah lebih 
sesuai menggunakan Model Pertumbuhan Brody. Usia rusa sambar yang sesuai 
untuk pengeluaran daging adalah di antara dua tabun apabila beratnya dl dalam 
lingkungan 74.2 kilogram. Pembiakan rusa sambar didapati tidak bermusim, 
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nisbah anak jantan:betina adalah 1 : 1 .5, betina mencapai peringkat mengawan 
pada umur 23.1 bulan, jarak peranakan adalah 1 1 .3 bulan dan mengandung 
selama 257 hari. Rusa jantan didapati mempunyai tanduk keras selama 6.9 bulan 
dan akan mengakibatkan kerosakan pada batang pokok berbanding dengan 4.7 
bulan semasa tanduk gugur dan tumbuh semula. 
Terdapat 22 jenis keluarga kayu dan 1 0  jenis keluarga bukan kayu di dalam 
ladang Acacia mangium yang berusia 1 2  tahun di Sabal. Kajian pemerhatian 
selama 65 hari dalam kawasan seluas 8 hektar mendapati bahawa lebih daripada 
21 spesis tumbuhan telah dimakan oleh 1 4  ekor rusa. Spesis yang paling kerap 
dimakan oleh rusa adalah mengikut urutan seperti Ficus spp. (34%) merangkumi 
daun, buah dan kulit; pucuk Dillenia sp. (30%); daun Agrostistachys sp. (8%) dan 
daun Macaranga spp. (7%). Rusa sambar boleh mencapai pemakanan pada 
ketinggian maksima 4 meter pokok kayu dengan garis pusat 3 .8 sentimeter. 
Corak pemakanan rusa adalah berasaskan pemilihan mengikut nilai kandungan 
zat seperti penghadaman berat kering, protein, gentian, kalium, kalsium, kuprum 
dan zink yang tinggi. Faktor-faktor lain menentukan corak pemakanan rusa 
adalah mikrohabitat dan jarak dari tepi pagar. Kajian mendapati lebih daripada 70 
peratus kesan tapak dan penggunaan oleh rusa sambar letaknya di kawasan 
sekitar anak sungai dan tepi pagar berbanding hanya 20 peratus di kawasan 
pertengahan keseluruhan kawasan. 
Kriteria penerimaan projek hutan masyarakatlhutan-tani oleh penduduk tempatan 
adalah berasaskan pada ( 1 )  tahap pengurusan yang mudah; (2) cepat 
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mengeluarkan hasil pulangan; (3) berdekatan dengan tempat kediaman dan; (4) 
melibatkan penyertaan mereka secara langsung dalam semua aktiviti. 
Dengan pengetahuan yang diperolehi, sistem ini sememangnya mapan dan 
seiring dengan cabaran yang disarankan dalam Polisi Pertanian Nasional Ke-3 
(1 998-201 0) yang menggalakkan penggunaan spesis tempatan dan perladangan 
integrasi. 
7 
ACKNOWLEDGEMENTS 
I am greatly indebted to many people who have assisted me directly and indirectly 
in my pursuit for this Master of Science program and the preparation of my 
dissertation. It is through God guided belief, wisdom and patience, harmonious 
working relationship and our own diligent effort that all things are made possible. 
Thank you everyone for your contribution. 
First and foremost, I would like to thank my Main Supervisor Professor Dr. Dahlan 
Ismail and my other Panel of Supervisors namely Professor Dato' Dr. Nik 
Muhamad Ab. Majid, Associate Professor Dr. Mohd. Ridzwan Abd. Halim and 
Associate Professor Dr. Andrew Alek Tuen. This thank also goes to Associate 
Professor Dr. Liang Juan Boo who chaired the viva voce for this thesis. They all 
have done a tremendous job in giving their comments and invaluable supervision in 
my course of preparing this thesis. To my Associate Supervisor/Advisor Datuk Leo 
Chai Chia Liang, I greatly appreciate your kind and moral support. 
Since the partial funding of this project comes under IRPA Project No. 01-04-06-
0009, my appreciation goes to the Ministry of Science and Environment, Malaysia. 
My sincere thanks also goes to few persons in the higher authorities for approving 
this study, giving me time off and leave during the course of my study. They are the 
State Secretary Office personnel and those from the Forest Department, Sarawak, in 
the person of Mr. Cheong Ek Choon (Director of Forests), Dr. Lee Hua Seng, 
(Deputy Director), Abang Hj. Abdul Hamid Abang Karim, (former Senior Assistant 
Director of Forest Research Centre), Mr. Joseph Jawa Kendawang (Assistant 
Director of Reforestation Division) and Mr. Francis Chai Yan Chiew (former 
Assistant Director of Reforestation Division). 
8 
To EF Rufus Jonathan Alek, TIEF Anna Busang, TIRA Hilary J. Petrus, FO Hj. 
Othman Ismawi, FO Halipah Bujang, FG Willis Kati, Tracer Roslind Lai, PRA 
Jimmy Ng Ting Seng, Ms. Mommy and all those whom I have not mentioned here. 
Thank you for your hard work in being part of this research. 
My appreciation also goes to Dr. Wattanachant C. for his contribution to my deer 
growth model, Mdm. Chin Siew Phin and Mdm. Margaret Aban, both Chemists 
from Agriculture Research Centre, Semengoh, for their effort in assisting in 
nutritive analysis of browse species eaten by deer. This special thank also goes to 
Mr. Kamil Salem and NONAKRAF Communications video production crews/staff 
for their excellent work in producing the VCD on this project. To Mr. Harlem 
Perry, thank you for your assistance in producing the digitized map of Sabal. I wish 
to extend my appreciation also to Pastor Petrus Ngadan Kuju (M.A.H.M. and 
M.P.H.) and Mr. Leonard Ope, qualified English Teacher (TESL) at Sunny Hill 
School for proof reading and checking on the grammar usage in most of this thesis. 
I thank the University Putra Malaysia Graduate School for accepting my Master of 
Science Program. 
Last but not the least, my deep appreciation goes to my wife Josephine Jame, 
father, mother, brothers, sisters and cousin Adrian Sukui for their love, concern, 
support and earnest prayers that always inspire me to achieve greater height in my 
undertaking. 
The list goes on but to those whose names do not appear, I pray that God will 
reward you accordingly and please accept my apology. It is through trusting God, 
His constant guidance and many blessings that all the work is possible and the 
shortcomings/challenges along the way are trials towards making us forming our 
true character. Amen. 
9 
I certify that an Examination Committee met on 14th May 2001 to conduct the final 
examination of Dawend Jiwan on his Master Science thesis entitled "Management of 
Sambar Deer (Cervus unicolor brookei) under Agroforestry Programme in Sarawak" 
in accordance with Universiti Pertanian Malaysia (Higher Degree) Act 1980 and 
Universiti Pertanian Malaysia (Higher Degree) Regulations 1981. The Committee 
recommends that the candidate be awarded the relevant degree. Members of the 
Examination Committee are as follows: 
Dahlan Ismail, Ph.D. 
Professor 
Faculty of Agriculture 
Universiti Putra Malaysia 
(Chairman) 
Dato' Dr. Nik Muhamad Ab. Majid, Ph.D. 
Professor 
Faculty of Forestry 
Universiti Putra Malaysia 
(Member) 
Mohd. Ridzwan Abd. Halim, Ph.D. 
Associate Professor 
Faculty of Agriculture, 
Universiti Putra Malaysia 
(Member) 
Andrew Alek Tuen, Ph.D. 
Associate Professor 
Faculty of Resource Science and Technology 
Universiti Malaysia Sarawak 
(Member) 
MO��OHAYIDIN' Pb.D. 
Professor/Deputy Dean of Graduate School 
Universiti Putra Malaysia 
Date: 0 1 AUG 200t 
10 
This thesis submitted to the Senate ofUniversiti Putra Malaysia has been accepted as 
fulfilment of the requirement for the degree of Master of Science. 
11 
AINI IDERIS, Ph.D. 
Professor 
Dean of Graduate School, 
Universiti Putra Malaysia 
1 3 SEP Z001 
Date : August, 2001 
DE CLARA TION FORM 
I hereby declare the thesis is based on my original work except for the quotations and 
citations which have been duly acknowledged. I also declare that it has not been 
previously or concurrently submitted for any other degree at UPM or other institutions. 
DAWEND JIW AN 
Date: 31 July, 2001 
12 
TABLE OF CONTENTS 
Page 
ABSTRACT. . . . . . . . . . . . . . . . . . . . . . . .  . . .  .. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
AB�1rRA)(. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . . . . . . • . . .  5 
ACKNOWLEDGEMENTS. . .  . . . . . . .  . . .  . . .  . . .  . . .  . . . . . .  . . .  . . .  . . . . . .  . . .  . . .  . . .  . . .  8 
APPROVAL SHEET NO. 1 . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . . . . .  . . .  . . .  . . . . . .  . . . . . .  . . . .  10  
APPROVAL SHEET NO. 2. . .  . . . . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . . .  11  
1)�C:��RA1rI()� Jf()�.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• .• .• 12 
LIST OF TABLES. . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  17 
LIST OF FIGURES. . . . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . . .. 20 
LIST OF ABBREVIATIONS/GLOSSARY OF TE�Soooo 000 0 00 000 000 23 
CHAPTER 
1 INTRODUCTION . . .  . . .  . . .  . . . . . .  . . .  . . .  . . .  . . . .... . .  . . .  . . . . . .  . . .  . . .  . . .  . . . ... 24 
1.1 Overview on Agroforestry.. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 24 
1.2 Statement of Problems... . . . . . . . . . . . . . . . . .... . . . . .. . . . . . . . . . . . . . . .. .. 26 
1.3 Objectives of the Study.. . . . . . . . . . .  ..... . . . . . . . . . . . . . . ...  ...  . . . . . . . . .  29 
2 LITERATURE REVIEW. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  30 
2.1 Background on Agroforestry.. . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . ... 30 
2.2 Agroforestry in Sarawak .. . . . . .. .. .  , .. , . . . .  , . . . . . . .  , . . . . . . .  , . . . . . .. ,. 30 
2.2.1 Minimum Management Agroforestry Systems. ..  . . . .. . 34 
2.2.2 Intensive Management Agroforestry Systems . . . . . . . . .  , 34 
2.2.3 Future of Agroforestry Programme in Sarawak. ..... ... 35 
2.3 Sustainable Integrated Wildlife-Tree Cropping Production 
System... . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . ... . . . . .. . . . . . . . . . . . . .. .. 40 
2.3.1 Sambar Deer Production System.... . . .. . . . . . . . . . . . . . . . . .  43 
2.3.2 Deer Nutritional Requirements, including Minerals 
and Trace Elements... . . . . . . ... . . . . . . . . . . . . . . . .. . . . . . . . . .... 52 
2.3.3 Native Forages and their Nutritive Values. . . . . .. . . . . .... 55 
2.4 Brief Report on the Status of Reforestation in 59 
Sarawak .. . . . . . .  . 
2.5 Concluding Remark. . . .. . .. . . .. . . .  .. . . . .  . .. . .. . . . . .. . .. . . . .  .. . . . . .  .... 61 
3 GENERAL MATERIALS AND METHODS. . . . . .  . . . . . . . . . . . . . . . ... 62 
3.1 Background of Study Area. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 
3.1.1 Location.. . . . . . . . . . . . . . . . . . . . . ... . . . . .. . . . . . . . .. . . . .. . . . . . . . .. .  63 
3.1.2 Climate.. . . . . . . . . . . . . . . . . . ...... . . ... . . . . . . . . . . .. . . .. . . . . . ... ... 65 
3.1.3 Vegetation and Landuse.. . . . . . . . . . ... . . . . . .. . . . . . . .. . . . . . . . .  66 
3.1.4 Soils. . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  68 
3.1.5 Topography. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... . . . . . . . . . . . . . . . . .  69 
13 
3.2 Sambar Deer Breeding Project at Saba!.. . . . .. . . . . . . . .. . . . . . . .. . . . . .  70 
3.2.1 Sabal Deer Agroforestry Farm Setup and Overall 
Management ...... .. ....... . . . ....... . . . ... .. .. . .... . . . .... . .  71 
3.2.2 General Farm Observation and Data Collection . . . ... , . 74 
4 STUDY 1 : PERFORMANCE OF SAM BAR DEER UNDER 
SABAL AGROFORESTRY SYSTEM •.• ••........•• 75 
4.1 Introduction ....... . ... ....... .. ...... . . . ........................ ... . ... 75 
4.2 Materials and Methods . .. . ........ . , ..... .. . . .... . .  , . . . ...... .. ...... 76 
4.2.1 Sambar Deer Growth Pattern .. . .... ... . . ... .... . . . . ..... , 77 
4.2.2 Sambar Deer Reproductive Performance . . . . . ..... . .. . .. 80 
4.2.3 Sambar Deer Antlers Development ... .. . . . . .... . . . . . . . . .  81 
4.2.4 Sambar Deer Health and Mortality . ..... . . . ...... . ...... 81 
4.2.5 Sambar Deer Population Record . . . . .. . . . . . . . . ..... .. . .... 82 
4.3 Results and Discussion ... .. . . ...... .. ........... ...... . . ....... . . . .  , 82 
4.3.1 Appearance and Body Weight .. .. ..... . . . . . .......... " ... .  82 
4.3.2 Reproductive Performance . .......... ....... .. ........ . . .... 87 
4.3.3 Antlers Development ...... . ....... . . . . ..... . . . . ..... .. ... " 94 
4.3.4 Deer Health and Mortality .. . ..... , ......... . . ....... . .. .... 99 
4.3.5 Sambar Deer Population Record .......... . ......... . . . . .  100 
4.4 Conclusion . . . . ........ .. . ......... ...... . . ..... . . . ..... . . . ....... . . . ... 102 
5 STUDY 2 : FLORISTIC COMPOSITION AND SAMBAR 
DEER BROWSING BEHAVIOUR, UTILISING 
SECONDARY VEGETATION UNDER 
FOREST PLANTATION.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  104 
5.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. . . . . .. ... 104 
5.2 Materials and Methods. ....... . .. ...... ....... . .... ..... . . .. .. . . . . .. 106 
5.2.1 Floristic Inventory of Vegetation under Acacia 
mangium Plantation. . . . . . .. . . . ... . . . . ... . . . . .... . . .......... 106 
5.2.2 Browsing Behaviour of Sam bar Deer. . . .... .... . . . .... . . .  110 
5.2.3 Sambar Deer Carrying Capacity under Forest 
Plantation... .. . ........ . ...... . ......... ....... .......... .... 113 
5.3 Results and Discussions... . ..... . . ...... . . . . ....................... 115 
5.3.1 Floristic Inventory of Vegetation under Acacia 
mangium plantation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 115 
5.3.2 Sambar Deer Browsing Behaviour.... . . . .. .. . . . . . ... .. ... 121 
5.3.3 Sambar Deer Carrying Capacity under Forest 
Plantation. . . . . . .. . . . . . . . . .. . . . .. . . . . . .. .. . . . . . .. .. . .. . 138 
5.4 Conclusion... ....... . . ...... .. ....... .. .. . . . . ..... ....... . ...... . .. . . .. 147 
14 
6 STUDY 3 : ATTITUDE AND PERCEPTION OF ADJACENT 
COMMUNITIES AND GENERAL PUBLIC 
TOWARDS THE IMPLEMENTATION OF 
AGROFORESTRY PROGRAMME AT SABAL 
WITH REGARDS TO SAM BAR DEER 
FARMING.................. ............................... 148 
6.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 148 
6.2 Materials and Methods. . . . .. .. . ..  . . .. ... . .  . .. . . ..  . . ... . .. . ... . .. . ... 149 
6.3 Results and Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 
6.3.1 Demographic Data. . . .. .... . . . .... . . . ... . . . . . . ..... . . . .... 152 
6.3.2 Land Ownership Pattern.. . . ..  . .. . . . .. . ... . . .  . .. . ..  . . . ..  . 154 
6.3.3 Agricultural Activities and Other Income Sources. . .  154 
6.3.4 Hunting Activity... . .. ..... .. ..... . ... . .. . . ........ .... ... 157 
6.3.5 Other Non-Timber Forest Products. . . . . . . . . . . . . . . . . . . . . 159 
6.3.6 Community Response to Agroforestry Project.. . .  . . ... 159 
6.3.7 Opinion about Wildlife Farming (Deer and Wildboar) 
and Future Plan.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 160 
6.4 Conclusion. . . . . . . . . . . . . . . .. . . . . .. . . . . . .. . . . . . . .. . . .. . . . .. . .. . . . . . . . . ... 161 
7 GENERAL DISCUSSION.. .  . . . . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  162 
7.1 Sambar Deer Production System under Agroforestry System.. 162 
7.2 Sarawak. Rural Communities and Public Perspective . . ..... ... .. 166 
8 RECOMMENDATIONS AND CONCLUSION.. . . . . . . . . . . . . . . .. 168 
8.1 Recommendations. .. .. . .. . . .. . .. . .. . . . . . . . .. . . . . . . . .. . . . .. . .. . . . . . .. 168 
8.2 Conclusion....... .. . ..................... ...... .. .............. ....... 171 
BIBLIOGRAPHy.. ...... . . . . ... . . ...... . . . .... . . . .. . . . . . ..... . . . ... .... . ..... . . .. 174 
APPENDICES. . .  . . .  . . . . . . . . .  . . .  . . .  . . . . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  183 
Appendix A :  Front view of Deer Darkhouse at Sabal Tapang Deer 
Project ............... ................................. ....... 184 
Appendix B : Part ofthe Layout Plan of the Deer Holding Yard at 
Sabal Tapang Deer Project... ... .. ........ ....... .......... 185 
Appendix C : Summary of Deer Population and Feed Consumption 
at Sabal Deer Project (1995 - 1998)..................... 186 
Appendix D : Sample of Livestock Record Card used at Sabal Deer 
Farm............ ...... . . .......... . . . .... . . .... . . ..... ....... .  187 
Appendix E :  Sample of Sabal Livestock Breeding Chart (Deer)..... 188 
15 
Appendix F : Sambar Deer Hind Fawning Record.................... ... 189 
Appendix G: Alltlex FX11 Electronic Weighing System used at 
Sabal Deer Farm. . . .. . .. . . .. . .. .. . . . . . .. .. . .. . . .. ... .. . .. .... 192 
Appendix H : Stags antler development of Sambar deer.............. . 194 
Appendix I: Sample of Laboratory Result on fecal specimen......... 195 
Appendix Jl : Sample of SAS Programm e under Brody's Growth 
Model............................................................... 196 
Appendix J2 : Part of SAS Output from Brody's Growth Model 
Analysis...................................................................... 198 
Appendix K : Rainfall pattern at Sabal from 1995 - 2000.. . .. . ... .... 202 
Appendix L : Sambar deer fawning pattern 1995 - 2000 ....... '" .. ... 203 
Appendix M : Laboratory Manual for Plant Analysis................... 204 
Appendix N : Floristic Inventory of Deer Browsing in Paddock 1, 
Sabal F.R.................................................................... 212 
Appendix 0: Sample of Socio-Economic Survey Questionnaire ...... 213 
Appendix P : SPSS Output of Socio-Economic Survey Analysis..... 217 
Appendix Q : Summary of Agroforestry Projects Requested by 
Surrounding People at Sabal Area ....................... ,. 224 
Appendix R : Deer IWildboar Park at Sabal Forest Reserve........... 225 
Appendix S : Summary of Deer Farms/Keepers Surveyed in 1997 in 
Sarawak........................................................ 226 
BIODATA OF THE AUTHOR.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228 
PICTORIAL PRESENTATION . .. ... ... ... ... ... ... ...... ... ... ... ... ... ..... 234 
16 
LIST OF TABLES 
Number 
2.1 Summ ary of Agroforestry activities implemented at Sabal .......... . 
2.2 Summ ary of Sam bar deer weigh t originated from different regions. 
2.3 Sambar deer stocking rate based on past record in Sabah and 
Peninsular Malaysia ........................................................ . 
2.4 Summ ary of some nutritional, minerals and trace elements 
requirement of deer ......................................................... . 
2.5 Sample for cal culation of rations for fallow deer of various ages 
and live weigh t .................... , . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
2.6 Number of woody and non-woody species found inside different 
h ·ft· It' t' slIng cu Iva Ion years ................................................... . 
2.7 a Summ ary of nutrition content of forage plants eaten by Sambar 
deer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
2.7 b Nutrition content of forage species eaten by Sambar deer ............ . 
2.8 Comparative nutritive values of ex isting commercial feed .......... . .  
3.1 Summary of silvicultural treatment taken place within C85 05 . . . . . .  . 
3.2 Sambar deer population distribution at Sabal as September 1999 .... 
4 .1 Summ ary of Sam bar deer age and weigh t according to th e grouping 
4 .2 Summary of Sam bar deer growth rate from Sabal Deer Farm . ..... .. 
4 .3 Summ ary of Sam bar deer body girth , h eigh t at sh oulder and body 
length ....................................................................... . .  
4 .4 Comparison between mean of actual body mass with estimated 
body mass .................................................................. . 
4 .5 Mating, fawning and rutting record of Sam bar deer at Sabal from 
1990-2000 ................................................................. . 
4 .6 a  Comparison between h ind age, fawning interval and fawn sex ratio 
4 .6 b  Comparison between h ind age, gestation and fawn sex ratio ........ . 
17 
Page 
37 
4 4  
5 2  
5 4  
5 4  
5 6  
5 7  
5 8  
5 9  
6 7  
7 1  
83 
84 
86 
87 
90 
93 
93 
4 .6 c  Comparison between pregnancy interval, gestation and fawn sex 
ratio............................................................................ 93 
4 .6 d  Summary of Sam bar h ind pregnancy interval, gestation and fawn 
sex .............................................................................. 94 
4 .7 Antlers development of Sam bar deer at Sabal........................... 98 
4 .8 �umm ary of Sam bar deer mortality at Sabal........................... 100 
4 .9 Sambar deer popUlation record at Sabal Deer Agroforestry Farm... 102 
5 .1 Ex perimental design for stocking rate study of Sambar deer.. . .. ..... 114 
5 .2a Summ ary of woody vegetation and density found with in two-0.25 
h a. plots of th e deer browsing area. . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 116 
5 .2b Summary of non-woody vegetation and density found within two-
0.25 h a  plots of th e deer browsing area......... ......................... 117 
5 .3a Summary of dominant species found in Plot 1 and Plot 2 (Girth in 
cm)............................................................................. 119 
5 .3b Summ ary of dominant species found in Plot 1 and Plot 2 (Heigh t in 
m).............................................................................. 119 
5 .3c Summ ary of dominant species found in Plot 1 and Plot 2 (Crown 
Girth in m.)............... ............... ............ ....................... 120 
5 .4 Summary of species densities in term of girth and h eigh t grouping 120 
5 .5 Summ ary of plant species browsed by Sambar deer inside Paddock 
1 and 2 (4 h a  each ) using 9 plots of 10 m x 10m as representative 
h abitat to monitor deer browsing beh aviour. . .... . . . . . . . . . . . . . . . . . . . . . . . 124 
5 .6 a  Summ ary of some nutritive values of browsed species observed to 
h ave been eaten by Sambar deer in Sarawak ............................ 125 
5 .6 b  Summ ary of nutritional analysis of different Ficus spp. and th eir 
different parts (bark, leave and fruit)........... .......... ............. ... 126 
5 .7 Summary of top five browsed species h aving th e h igh est nutritive 
values ... ...... ... ........ ....... ............... ......... ..................... 127 
5 .8 Browse plant species and th eir parts consumed by Sambar deer..... 127 
5 .9a Browsing in Paddock 1 using 8 h eads (total weigh t of 7 29.5 kg) of 
adult Sambar deer for 25 7 deer-days or 36 days using stocking rate 
of 182.4 kglh a (average of 91.2 kg/animal).......................... ... 136 
18 
5 .9b Summ ary of browsing pattern in Paddock 2 where 1 stag and 5 
hinds (total weight of 7 01 kg.) were stocked for 29 days using 
17 5 .3 kg./ha stocking rate (average animal weight of 116 .3 kg 
each) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137 
5 .l 0  Ranking of preferred forage species by Sambar deer .................. 137 
5 .11 Browsed species with their estimated metabolisable energy value 
per hectare under 12-year old Acacia mangium plantation ........... 14 0 
5 .l 2  Sambar deer weight and metabolisable energy requirement .......... 14 1 
5 .l 3  Summ ary of carrying capacity and browsing study on Sambar deer. 14 2 
5 .14 Observation on daily increment of browsed sprouts over 5 0  days 
period ......................................................................... 14 3 
6 .l Summary of respondents and villages surveyed ........................ 15 1 
6 .2 Total percentage of respondents in relation to the villages surveyed. 15 2 
6 .3 Summ ary of respondents demographic data ............................. 15 3 
6 .4 Summ ary of income generating activities of the respondents ......... 15 6 
19 
LIST OF FIGURES 
Number 
3.1 Locality map ofSabal Forest Reserve and study area with insets of 
Page 
part of Sarawak Map (top) and Malaysia Map (bottom) . . .. . .. . . . . . . . . .. .  6 4  
3.2 Map of landuse and paddock layout of the study area at Sabal........... 6 5  
3.3 Sabal rainfull based on 1993 to 1997 record............... ................. 6 6  
3.4 Soil type map of the study area . . . . ....... . . . . . . . . . . . . .. . . .. .. . .. . . . . . . . . .. . . .. .  6 9  
3.5 Topographical map of the study area at Sabal Forest Reserve.... .... ..... 7 0  
3.6 Aerial view of the deer holding yard at Sabal Tapang. The lines 
highlighted are fencing perimeter. . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . .. . .. 7 3  
4 .1 A section of the improved deer mustering belian wooden yard where 
the Allflex FX11 electronic scale was placed under a small shed as 
shown in the inset photo. . .. . . . . . .. .. . . . . ... . . . . . . . .. . . . . .. . . . . . . . .. . . . . . . . .... . . 7 9  
4 .2 Stockman trying to identifY fawn sex after the hind finished licking the 7 9  
newly born fawn . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
4 .3 Measurements that were done on Sambar deer at Sabal Deer Farm. . . . . .  80 
4 .4 Sambar deer growth pattern at Sabal Deer Farm. . .. . . . . . .. .. . .. ... ... . . .. .. 85 
4 .5 A Sambar stag trying to mount on a hind during courtship. Courtship 
was initiated by sexual approach in which a stag lowered his neck and 
stretched his muzzle forward while rapidly flicking his tongue in and 
out as he approached or followed a hind. . ... .. . .. . . .. .. ... ... . . . ....... .. . ... 89 
4 .6 Sambar deer reproductive pattern from 1990 to 2000.. ...... ....... ... . . ... 89 
4 .7 Mean rainfall pattern at Sabal from 1995 till2000........................... 92 
4 .8 Mean Sambar deer fawning pattern at Sabal from 1995 till 2000. ........ 92 
4 .9 Some of the antlers collected after the shedding process................... 95 
20 
4.1 0 Sambar stag with less than four weeks old velvet. During velvet 
growing process, most stags are docile despite their once dominant 
behaviour when they are having antlers.. ............................ ......... 96 
4.1 1 Sambar stag appearance during the rutting process. Notice the facial 
expression, front leg ready to stumping and frequent rubbing on tree 
trunk as shown in the inset photograph.. ... ... .... ... .. ... .... .. . ... ... ... . ... 96 
4.12 Velvet growth to antler for about 6-year old Sambar stag at Sabal deer 
£ann................................................................................ 97 
4.13 Population record of Sambar deer at Sabal from 1990 till 1999........... 101 
5.1 Close-up view of the deer browsing paddocks at Sabal Deer Farm. ...... 106 
5.2 Separating all the leaves, fruits and bark of Ficus tree (Lengkan) with 
girth 12 cm. for green weight ....... ......................................... III 
5.3 Part of the vegetation profile/stratification in Plot 1 of Paddock 1..... ... 12 1 
5.4 Ficus spp. with girth about 18 cm has the bark stripped off up to 
maximum height of 2.5 m with both the leaves and twigs within that 
height completely browsed on by the sambar deer.. . ...... ... ....... ... ..... 123 
5.5 Another Ficus spp. with girth less than 12 cm has all leaves browsed 
on and part of the bark stripped off. Shorea macrphylla is seen behind 
the worker and seemed not damaged. . .. .... ... .. ... . ... ... .. ... .. . .... ... .... 123 
5.6 A view of the 5 years old Shore a macrophylla (Engkabang jantong) 
planted in between the Acacia mangium stand inside the study area ... 129 
5.7 Sambar deer hind browsing on the young shoots of Dillenia sp. 
(Simpoh) inside the study area. ... . . . . .. . ..... ... . ..... .... ... ... ... ... .. ...... 130 
5.8 Vitex sp. (Leban) shrub sprouts after being browsed by Sambar deer at 
the study area ...................................................... , . . .. .. ... . . . .. 130 
5.9 Sambar deer hind standing to reach out for food placed at about 8 ft. 
high. This act was taken to demonstrate on how sambar deer during 
browsing can reach out for forage higher than 2.5 m by using its body 
to lean and bend the trees especially for Ficus trees. . . . . .. . . . . . . . .. . . . . . . . .. 131 
21 
5 . 10  Ficus tree with girth of about 1 2  cm and total height of about 3.8 m was 
completely bent down with all the leaves and wits already browsed by 
the deer. .. .... . . . .  . . .  . . .  . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . .  . . . . .  . . . . . . . . . .  . . .  . . . . . . .  . . .  . . .  1 3 1  
5 . 1 1 Pithecellobium sp. (Kemudak:) is one of the favourite browse species 
found along the stream which sambar deer like to strip off and consume 
the baric. . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  1 34 
5 . 12  Sambar deer stag in late velvet stage dipping itself inside muddy part 
near a stream inside study area during hot day to cool its body..... ... . ... 1 34 
5 . 13  Sambar deer browsing mark on sedges and other shrubs along the fence 
perimeter. . . .  . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  . . ... 1 3 5  
5 . 14  Levels for analysing impact, benefit and damage done by deer. ... . . . .  . . . .  146 
6.1 The socio-economic survey done at one of the villages in Sabal 
area................................................................................. 1 50 
6.2 Duration of respondents residing around Sabal area........................ 1 53 
6.3 Farm size ownership by the respondents. . . .  . . .  . . . .  . .  . . .  . . . . .. . . . .  . . .  . .  . . .  . . . .  1 54 
6.4 A view of one well-maintained pepper garden of the respondents at 
Sabal area.. . . . . . . . . . . . . . . . . .  . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . .. 1 55  
6.5 Roadside stall selling hunted wildlife meat especially wildboar were 
quite common scene in rural areas before the enforcement of the 
Wildlife Protection Ordinance, 1 998 Chapter 26. . . . . . .  . . . . . . . . .  . . .  . . . . . .  . . .  1 58 
6.6 Local people who still enjoyed the privilege of hunting wildlife for 
domestic consumption as stipulated in the Ordinance. . . . . . . . . . . . .  . . . . . . . . . .  1 58 
22 
LIST OF ABBREVIATIONS I GLOSSARY OF TERMS 
ADF 
CF 
CITES 
CP 
DM 
DMD 
DOA 
EE 
GE 
IRAD 
lRPA 
ITTO 
MAFF 
M.A.H.M. 
MARDI 
ME 
MEA 
MER 
M.P.H. 
MRB 
NAP3 
NCR 
NDF 
NZTCI 
OPF 
PFE 
TPA 
- Acid Detergent Fibre 
- Crude Fibre 
- Convention on International Trade in Endangered Species 
- Crude Protein 
- Dry Matter 
- Dry Matter Digestibility 
- Department of Agriculture 
- Ether Extract 
- Gross Energy 
- Integrated Rural Area Development 
- Intensive Research Priority Area 
- International Tropical Timber Organisation 
- Ministry of Agriculture, Fisheries and Food 
- Master of Art in Health and Ministry 
- Malaysian Agricultural Research and Development Institute 
- Metabolisable Energy 
- Metabolisable Energy Available 
- Metabolisable Energy Required 
- Master of Public Health 
- Malaysian Rubber Board 
- Third National Agriculture Policy (1998 - 2010) 
- Native Customary Right 
- Neutral Detergent Fibre 
- New Zealand Technical Correspondence Institute 
- Oil Palm Frond 
- Permanent Forest Estate 
- Totally Protected Area 
23 
CHAPTER 1 
INTRODUCTION 
1.1 Overview on Agroforestry 
Agroforestry was brough t from th e realm of indigenous knowledge into th e forefront 
of agricultural research less th an two decades ago, and was promoted widely as a 
sustainability-enhancing practice th at combines th e best attributes of forestry and 
agriculture (Bene et al., 1977, Steppler and Nair, 1987). Agroforestry is one of th e 
activities usually implemented under th e community forestry programm e. Th e 
definition of Agroforestry h as been much debated but wh at mak e up of all 
agroforestry systems according to Nair (1993) are th e possession of th ree attributes 
as follows:-
a. Productivity : Most, if not all agroforestry systems aim to maintain or 
increase production (of preferred commodities) as well as 
productivity (of th e land); 
b. Sustainability : By conserving th e production potential of th e 
resource base, mainly through th e beneficial effects of woody 
perenials on soils, agroforestry can ach ieve and indefinitely maintain 
conservation and fertility goals; 
c. Adaptability: Agroforestry h as already been accepted by th e farming 
24 
